were 18.3%, 27.1%, and 9.3%, respectively (PϽ.001). After R0 resection, locoregional recurrence (40.9%) followed by peritoneal recurrence (27.3%) was most common in group 1, whereas distant (30.2%) and peritoneal recurrence (26.7%) were most common in group 2. Multivariate analysis showed the following significant prognostic factors for survival: surgical curability and adjuvant therapy for group 1; surgical curability, surgical extent, adjuvant therapy, and number of retrieved lymph nodes for group 2; and surgical extent and chemotherapy for group 3.
Conclusions: Each subgroup of stage IV gastric cancer had different clinical outcomes, including histological behavior, recurrence pattern, survival, and prognostic factors. Therefore, subclassification of stage IV gastric cancer into IVA (T1-3N3M0), IVB (T4N1-3M0), and IVM (T[any]N[any]M1) might be useful for a more accurate prediction of prognosis and selection of appropriate therapeutic options.
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T HE SURVIVAL OF PATIENTS
with gastric cancer is associatedwiththetumorstage,including the depth of tumor invasion, the number of lymph node metastases, and the presence of a distant metastasis. Stage IV gastric cancer is defined as T4N1-3M0, T1-3N3M0, or T(any)N(any)M1bytheInternationalUnion
Against Cancer classification. 1 This system defines stage IV gastric cancer as a disease accompanied by advanced locoregional invasion,extensivelymphnodemetastasis,ordistant metastasis. Therefore, the prognosis of patients with stage IV gastric cancer is generally poor. Most previous studies have focused on tracing the clinical course of stage IV gastric cancer according to the pathological features and treatment modalities. [2] [3] [4] [5] Although the overall 5-year survival rate of patients with stage IV gastric cancer is reported to be less than 10%, the prognosis of stage IV gastric cancer can vary depending on disease progression, the extent of disease, and the potential for cure with treatment. 5, 6 Therefore, a more detailed classification of stage IV gastric cancer, according to differences in clinical outcome, would provide useful information for selecting more appropriate therapeutic modalities to achieve a better survival outcome. The aim of this study was to evaluate the prognosis of stage IV gastric cancer subgroups after surgical treatment and to identify the characteristics associated with prognosis for each group.
METHODS
PATIENTS
From January 1, 1995, through December 31, 2006, a total of 10 038 patients with gastric adenocarcinoma underwent surgical treatment at the Samsung Medical Center. Among them, 1720 patients were diagnosed as having stage IV gastric cancer after a laparotomy accord-ing to the International Union Against Cancer classification. 1 All of the patients had a histologically confirmed adenocarcinoma of the stomach with or without evidence of distant metastasis. Patients who had undergone previous gastric surgery or neoadjuvant chemotherapy were excluded. Among the 1720 patients, 664 (38.6%) underwent a bypass procedure or biopsy only and 1056 (61.4%) underwent curative or palliative gastric resection. Patients with localized resectable gastric cancer received curative surgical resection if possible, and, in these cases, the presence of multiple-organ direct invasion and major vessel encasement was a key factor making surgical resection impossible. In M1 disease, the extent of metastatic lesions and symptoms such as bleeding and obstruction as well as the resectability of the primary lesion are important for determining operation methods. Therefore, gastric cancer with single-organ metastasis and localized peritoneal seeding, when complete gross resection is possible, is indicated for surgical resection. Symptomatic patients with resectable primary cancer and more advanced metastatic lesions underwent palliative gastrectomy. However, all of the operation methods and the extent of the operation have been determined by considering the patients' general condition and tolerance. The 1056 patients who underwent a gastric resection were enrolled in this study and divided into the following 3 groups according to the surgical and pathological staging: T4N1-3M0 (group 1), T1-3N3M0 (group 2), and T(any)N(any)M1 (group 3).
SURGICAL TREATMENT
An R0 resection was defined as a complete resection of the localized tumors without a distant metastasis. An R1 resection was defined as the gross removal of a microscopic residual tumor or an accompanying peritoneal or distant metastasis. An R2 resection was defined grossly as leaving residual tumors. Therefore, the microscopic resection margin involvement was regarded as an R1 resection in groups 1 and 2. Patients with M1 disease, including single liver metastasis, ovary metastasis without peritoneal seeding nodules, or localized tumor seeding to the greater and lesser omentum, were classified as having undergone an R1 resection when there was no gross residual lesion after the removal of the metastatic lesions. The group 1 and 2 patients routinely received a gastrectomy with D2 lymph node dissection because the operation was performed with curative intent, whereas the group 3 patients underwent D2 lymph node dissection in R1 resection and D1 or D2 lymph node dissection in R2 resection cases. An extended gastrectomy included a resection of the adjacent organs such as the spleen, colon, pancreas, small bowel, liver, and kidney in addition to a subtotal or total gastrectomy.
ADJUVANT THERAPY
Adjuvant chemoradiotherapy based on leucovorin calcium and fluorouracil with radiotherapy was administered in patients with a potentially curative resection. Patients with metastatic lesions received taxane-and cisplatin-based chemotherapy or irinotecan hydrochloride-, leucovorin-, and fluorouracil-based chemotherapy.
INITIAL RECURRENCE PATTERN DETERMINATION AFTER R0 RESECTION
During the routine postoperative follow-up, results of an endoscopic examination, abdominal computed tomography, complete blood cell count, chemistry studies, measurement of levels of biological markers such as carcinoembryonic antigen and cancer antigens 19-9 and 72-4, and chest radiography were evaluated every 6 months. The tumor recurrence pattern was evaluated in the patients who underwent an R0 resection and was classified as locoregional, peritoneal, distant, or combined. It was difficult to determine the initial recurrence mode because this study was performed retrospectively using a review of the medical records, and most patients did not undergo a biopsy to confirm the recurrence. Therefore, 517 of 631 patients with R0 resection who underwent evaluation every 3 to 6 months serially and had sufficient information to discern the presence and site of the initial relapse were examined to decide the initial recurrence pattern. The other 114 patients were also followed up, but they occasionally missed examinations.
An endoscopic examination, abdominal computed tomography, cytological evaluation of peritoneal fluid, computed tomography of the chest, bone scan, or positron emission tomography was performed to confirm recurrence. Locoregional recurrence included tumor reappearance and progression in the gastric bed, the anastomotic site, or the upper abdominal lymph nodes. Patients with disease progression in the peritoneal nodules, peritoneal wall thickening, or ascites with positive cytological findings were considered to have a peritoneal recurrence. A distant recurrence was defined when specific intra-abdominal or extraabdominal organs such as the liver, lung, bone, brain, adrenal glands, or cervical lymph nodes were involved.
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EVALUATION
The clinical features and variables for each group, including sex, age, tumor location, tumor size, type of operation, histological type, recurrence, and survival, were analyzed on the basis of information in the medical records. The histological characteristics of the tumor were classified into the following 2 groups: the differentiated type, which included papillary, welldifferentiated, and moderately differentiated adenocarcinoma, and the undifferentiated type, which included poorly differentiated and undifferentiated adenocarcinoma, signet ring cell carcinoma, and mucinous carcinoma.
STATISTICAL ANALYSIS
The categorical variables were compared using a 2 test. The continuous data are presented as mean (SD), and we used the Kruskal-Wallis test or Mann-Whitney test for statistical comparisons. The survival distributions of the 3 groups were calculated in months from the primary surgical treatment to the final follow-up or death of the patient using the Kaplan-Meier method. The univariate association of the various factors with survival was performed using a log-rank test. We performed the examination for independent prognostic factors using the Cox proportional hazards regression model. In all statistical analyses, PϽ.05 was considered significant. Table 1 shows the characteristics of each group. Sex, age, tumor location, primary tumor size, and gross appearance had a similar distribution in all 3 groups. The frequency of extended gastrectomy procedures was higher in group 1 (54.1%) compared with groups 2 (30.4%) and 3 (34.3%). An R0 resection was performed in 54.1% and 90.7% of patients in groups 1 and 2, respectively. As described in the "Surgical Treatment" subsection of the "Methods" section, patients with M1 disease were classified as having undergone an R1 resection when there was no gross residual lesion after the removal of the metastatic lesions. There were significant differences in the distribution of the Lauren classification, histological differentiation, lymphatic invasion, number of retrieved lymph nodes, and type of adjuvant therapy in comparisons among the 3 groups.
RESULTS
CLINICAL AND PATHOLOGICAL FEATURES IN EACH GROUP OF STAGE IV GASTRIC CANCER
EVALUATION FOR RECURRENCE PATTERN
We examined 517 patients in groups 1 and 2 to determine the sites of relapse after R0 resection ( Table 2) . During follow-up, 65.7% and 70.7% of patients in groups 1 and 2, respectively, had a recurrence. In group 1, locoregional recurrence (40.9%) was the most common, followed by peritoneal (27.3%), combined (18.2%), and 
SURVIVAL ANALYSIS
The median follow-up was 13.5 months. At the last followup, 42.8% of patients were still alive. The overall 1-, 3-, and 5-year survival rates of the patients with stage IV gastric cancer were 69.1%, 31.0%, and 21.5%, respectively. The median survival time was 18.9 months. The 5-year survival rates in groups 1, 2, and 3 were 18.3%, 27.1%, and 9.3%, respectively (P Ͻ.001). The median survival times in each group were 17.6, 23.1, and 14.3 months, respectively. There was a significant difference in the plotted survival curve among the 3 groups (Figure) . The rate of postoperative major morbidity requiring a reoperation, intervention, or intensive care unit stay was 3.8%, and the postoperative mortality rate was 0.4%. Information on quality of life, including the patient's level of satisfaction, hospital stay, and symptomatic or functional aspects, was unavailable for this study.
PROGNOSTIC FACTORS FOR SURVIVAL
The 5-year survival rate and median survival time according to the factors studied are summarized in Table 3 , and the results of the multivariate analysis are shown in Table 4 . In group 1 (T4N1-3M0), the univariate analysis showed that the surgical curability, the Borrmann type, adjuvant therapy, and recurrence pattern were associated with patient survival. However, the multivariate analysis showed that the surgical curability and adjuvant therapy were independent prognostic factors for survival. The relative hazard value of the R1 group was 1.92 (P=.002). Patients without adjuvant therapy had a higher relative hazard value (2.67 [P=.001]) than those with adjuvant therapy. In group 2 (T1-3N3M0), the surgical curability, operation type, adjuvant therapy, number of retrieved lymph nodes, and recurrence pattern were associated with survival. Of these 5 factors, multivariate analysis showed that the surgical curability, operation type, adjuvant therapy, and number of retrieved lymph nodes were significant independent predictive factors. Patients in whom 30 or fewer lymph nodes were retrieved had a poor survival compared with those in whom 31 or more lymph nodes were examined. In group 3 (T[any]N[any]M1), the type of surgery and adjuvant therapy were determined to be prognostic factors by univariate and multivariate analysis.
COMMENT
Because the prognosis of stage IV gastric cancer has been considered to be poor and the benefits of surgery are controversial, many reports have focused on selecting the appropriate therapeutic options and determining the prognostic factors for survival. 5, [8] [9] [10] A radical gastrectomy is the treatment for gastric cancer that is most highly associated with cure. However, patients with stage IV gastric cancer often receive other palliative surgical or nonsurgical procedures owing to their advanced disease status. Some studies have demonstrated that a palliative gastrectomy is associated with a survival benefit as a result of removal of gross disease; this procedure in these patients has been shown to improve function and to achieve a better response to adjuvant therapy. 3 Others have reported long-term survival after surgical resection in selected patients with stage IV gastric cancer. 11 Moreover, only after a surgical resection can the evaluation and comparison of tumor progression status, such as the depth of tumor invasion, status of lymph node metastasis, and distant metastasis (the most important prognostic factors for gastric cancer), be interpreted with a high degree of accuracy. Therefore, it may be reasonable to divide stage IV gastric cancer, confirmed by a surgical resection, into 3 groups according to the characteristics of disease progression.
In this study, group 1 represented stage IV gastric cancer associated with adjacent organ invasion. Therefore, adjacent organ resection combined with gastrectomy was performed more frequently in group 1 (54.1%) with curative intent than in groups 2 (30.4%) and 3 (34.3%). The group 1 patients showed locoregional disease spread most frequently (40.9%) as the initial recurrence pattern after an R0 resection; this was followed by peritoneal (27.3%), combined multiple (18.2%), and distant (13.6%) recurrence patterns. The analysis showed that the independent prognostic factors for survival were whether the R0 resection and adjuvant therapy were performed. The relative hazard value of an R1 resection was 1.92, which was significant (P=.002). The relative hazard value of an R2 resection was 1.91, but this was not significant, probably owing to the small number of patients. These findings suggest that an aggressive surgical approach for locally advanced primary cancer should be considered to achieve a better outcome and is consistent with other reports that patients with T4 gastric carcinoma benefit from aggressive surgery with curative intent. 9, 12, 13 However, there is some debate as to the status of lymph node metastasis. 9, 12, 13 Adjuvant therapy was the strongest prognostic factor in patients with T4 gastric cancer (relative hazard, 2.67 [P = .001]), although there was no difference between the chemotherapy and chemoradiotherapy groups. This suggests that, even if T4 gastric cancer shows no distant metastasis during surgery and shows a locoregional aggressive pattern as the initial recurrence, this tumor has already become a systemically advanced disease rather than remaining a local disease.
Group 2 patients had disease associated with extensive lymph node metastasis. Because most patients with N3 gastric cancer received the diagnosis after surgery, they had a higher rate of R0 resections (90.7%) than did patients in groups 1 and 3. Tumors of the diffuse type with undifferentiated histological findings or with lymphatic involvement were more common in group 2 patients than in groups 1 and 3, which indicates that these tumors have unfavorable histological characteristics. The patients in group 2 showed distant (30.2%) and peritoneal (26.7%) recurrence more frequently as their initial relapse site, and locoregional recurrence was present in 19.8% of patients, in contrast to group 1. Univariate analysis showed that the prognostic factors for survival were the type of surgery, surgical curability, Borrmann classification, number of retrieved lymph nodes, adjuvant therapy, and recurrence pattern. How- ever, the type of surgery, surgical curability, number of retrieved lymph nodes, and adjuvant therapy remained independent prognostic variables after multivariate analysis. An incomplete resection or positive margin status (relative hazard, 1.92) and surgery combined with adjacent organ resection (relative hazard, 1.97) were associated with a less favorable prognosis. The number of lymph nodes retrieved had a prognostic effect in group 2, in contrast to groups 1 and 3. The overall 5-year survival rates were 31.1%, 26.2%, and 7.4% in the patients with more than 51, 31 to 50, and 16 to 30 retrieved lymph nodes, respectively. Considering that the relative hazard ratio was 1.74 (P=.004) in patients in whom 30 or fewer lymph nodes were retrieved, the cutoff point for an appropriate lymph node dissection is believed to be more than 30. Adjuvant chemoradiotherapy had better outcomes than did chemotherapy or no adjuvant therapy in patients with N3 gastric cancer. The overall 5-year survival rate was 41.9% in patients who received chemoradiotherapy, 23.3% in patients who received chemotherapy, and 10.2% in patients who underwent surgery alone (P Ͻ .001). This result highlights the role of adjuvant chemoradiotherapy after a gastric resection, consistent with previous reports.
14 A combination of radiotherapy for local control and chemotherapy for systemic control makes combined chemoradiotherapy a logical postoperative adjuvant treatment for patients with gastric cancer.
14 Group 3 included patients with gastric cancer and a distant metastasis, regardless of the TN status. Adjuvant therapy consisting of chemotherapy or chemoradiotherapy had the most important effect on patient prognosis. Although the role of a palliative gastrectomy is still a matter of debate, the median survival time was 14.3 months after gastrectomy and 6 months after a bypass procedure or biopsy only. This result is in agreement with a previous report 15 that found that a primary gastric cancer with a distant metastasis should be resected in cases where it can be resected. However, combined resection was an independent poor prognostic factor in gastric cancer with distant metastasis. This suggests that aggressive surgical treatment for patients with metastatic disease does not offer any survival benefit; rather, it is associated with a poor survival outcome.
In this study, the overall 5-year survival rates in groups 1, 2, and 3 were 18.3%, 27.1%, and 9.3%, respectively. Patients with T1-3N3M0 gastric cancer showed a much better survival rate than did patients with T4N1-3M0 and T(any)N(any)M1 cancer. The high rate of curative resections and the better response to adjuvant therapy in the T1-3N3M0 gastric cancer group appear to be related to a favorable survival outcome, despite their unfavorable histological features. The survival time for the patients with T4N1-3M0 gastric cancer was also much better than the survival time for patients with M1 gastric cancer. In a recent study, Park et al 16 suggested a subclassification to stages IVA (T1-3N3M0 and T4N1-2M0) and IVB (T4N3M0-1). These authors reported that the survival outcome of the T4N3M0 group was similar to that of the T4N3M1 group because the 5-year survival rates in T1-3N3M0, T4N1-2M0, T4N3M0, and T(any)N(any)M1 groups were 10.5%, 9.7%, 0%, and 1.4%, respectively. However, in our study, the survival curve of the T4N1-2M0 and T4N3M0 groups showed no significant difference, and the T1-3N3M0 group showed a much better survival rate compared with other groups. The subclassification of stage IV gastric cancer is still a matter worthy of consideration.
This study was based on an 11-year experience at a single center and demonstrated retrospectively the clinical and pathological characteristics and prognosis of patients with stage IV gastric cancer. However, there was some selection bias because only patients with operable disease at the preoperative evaluations were enrolled in this study. In addition, the patients received different treatments, including operation type and adjuvant therapy, because there is no internationally accepted standard of care. Even if these differences are probably associated with patient prognosis, they appear to represent the clinical characteristics of each stage IV gastric cancer subgroup. Overall, the subclassification of stage IV gastric cancer into groups IVA, IVB, and IVM might offer more useful and detailed information for determining disease characteristics, predicting patient prognosis, and determining therapeutic options. Stage IVA (T1-3N3M0) gastric cancer represents disease with extensive lymph node metastasis, unfavorable histological findings, the need for more radical lymph dissection, a high probability of a curative resection, and the possibility of effective adjuvant therapy and a favorable survival outcome. Stage IVA gastric cancer tends to recur initially as distant and peritoneal disease rather than locoregional disease. Stage IVB (T4N1-3M0) gastric cancer is disease with adjacent organ invasion, requiring R0 resection and adjuvant chemotherapy, and was associated with an intermediate survival outcome. The initial relapse pattern of this tumor is a locoregional recurrence. Stage IVM (T[any]N[any]M1) gastric cancer with distant metastasis has the worst prognosis, and aggressive surgical treatment does not seem to offer any survival benefit, which shifts the treatment option to adjuvant chemotherapy. Therefore, the findings of this study support subclassifying stage IV gastric cancer into stages IVA (T1-3N3M0), IVB (T4N1-3M0), and IVM 
